We have demonstrated in Part 1, with only a CTD transect across the Strait at 6°05'W, that the Mediterranean Outflow (MO) was definitely heterogeneous there. A yo-yo CTD time series has also provided astounding examples of both the marked layering that the Mediterranean Waters (MWs) display on the vertical at the Strait entrance (5°43'W), i.e. just upstream from the Camarinal sills (5°45'W), as well as the tremendous instability processes occurring in all layers. We focus herein on similar data collected within the Strait at both 5°50'W and 6°05'W (downstream from the Camarinal and Espartel sills, resp.) during five campaigns of the 1985-1986 GIBEX. We first show additional transects supporting the demonstration we made at 6°05'W, and we demonstrate that the marked heterogeneity of the MO within the Strait is clearly on the horizontal; as we expected, densest (resp. lightest) MWs flow on the bottom on its left-hand (resp. right-hand) side and all MWs are juxtaposed side by side. We also demonstrate that the density range within the MO in the western side of the Strait (6°05'W) is at least 0.5 kg.m -3 , which is the density range, in the vicinity of the Cape St Vincent (8°30'W), of the four veins formed by the MO splitting. We show that the lightest component of the MO has started to be split as soon as Camarinal sills and sink all along the Strait. The splitting of the MO into veins is thus mainly due to its intrinsic heterogeneity, which is a direct consequence of the Sea functioning and of the mixing, within the Strait itself, of the MO with this or that type of Atlantic Waters (AWs). Therefore, the bathymetry in the Strait, and even in the Strait exit surroundings (near 6°20'W), has no major effect on the MO characteristics in the whole Ocean. We also focus on a yo-yo CTD time series collected during ~24 h at 6°05'W which shows that markedly different MWs have been passing by, clearly demonstrating that the horizontally heterogeneous MO is significantly meandering within the Strait. Finally, we confirm one of our previous results that, provided the temporal variabilities of both the MWs and the AWs are not too large, significant relationships can possibly be established between the characteristics of the MWs at the Strait extremities, or at least that the slope of the mixing lines on a q-S diagram provides significant information. Parts 1 and 2 of our trilogy must be assimilated before reading Part 3.
The 5°50'W transect has also been repeated twice with the main objective to occupy locations as similar as possible (~8 h apart), which should correspond to similar bottom depths. However, maximum depths (in m) markedly vary from pair to pair (#1-2 (186-279), #3-4 (459-592) , #5-6 (469-444) , #7-8 (270-295) and #9-10 (294-366) ), so that even if each pair of profiles can be expected to have sampled the same MW (what will be shown not to be always the case), they have sampled these MWs in different cross-slope positions as schematized in Fig.1c . Which leads to apparently complex features considering, for instance, the very different s max values of profiles #1 (one of the lowest values) and #2 (one of the largest values) that depict in fact the same MW. Indeed, actual #1 and #2 occupy exactly the position theoretical 1 and 2 occupy in Fig.1c with a unique AW, hence with the same mixing line. In case of a homogeneous MO outflowing below a unique AW across the whole V-shape section of the Strait, both vertical mixing and homogenization due to bottom friction would lead to the creation of a MO core in the deepest part of the Strait. In case of a unique homogeneous MW outflowing below a unique AW over only a portion of one or the other slope, a MW core will also be created close to its deeper part, while deepest profiles will evidence a MW more mixed with the neighbor MW. Furthermore the MWs entering the Strait are not fully homogeneous, the main result of the processes schematized in Fig.1c is that a core will always be created for all the MWs and that each of the MWs will display a relatively large range of q-S-s q values that cannot be used alone to characterize these MWs.
All the general features of this transect have been considered as significant in our previous papers: i) #1-2: #1 being by far the shallowest (186 m) of all profiles sampled only the very upper part of the MO (in fact of its southernmost component). Being much shallower (hence more to the south) than #2 (279 m), and #2 evidencing a relatively large σmax, it must be assumed that both sampled the densest of the MWs expected there, and that #2 was closer to the core.
ii) #3-4: in the same way, both sampled the same MW that, considering the similarity of the mixing lines slopes and associated sets of q-S-s q values, is probably the same as the MW sampled by #1-2. Profile #3 (459 m) evidenced the largest σmax and was thus the closest to this MW's core and #4, being much deeper (592 m) than #3 (and the closest to the deepest part of the Strait) clearly sampled the lower part of this MW. The densest of the MWs, probably WDW, has thus been sampled by #1-2 in its upper part, by #3 near to its core and by #4 in its lower part, as flowing essentially along the southern slope and as the densest component of the MO (probably WDW).
iii) #5-6: even though both are located above the northern continental slope (greater depths were reached at #4), #5 resembles #1-2-3-4 and is markedly different from #6, in both the mixing line slope and the θ-S-σq values. It is clear that #5 and #6 did not sample the same MW, be this due either to different positions (of the CTD ~8 h apart; note that ship positions were also a bit different) at the ends of the #5 and #6 downcasts and/or to the occurrence of different MWs where the CTD actually was. iv) #7-8: both profiles, as well as bottom depths, are relatively similar. Most probably, they have been performed at similar locations (or at least along similar isobaths) and the MW they sampled did not markedly change. Since the same MW was seemingly sampled at #6, much deeper and more to the south, it might be that all sampled a still relatively dense and voluminous MW (probably EDW). v) #9-10: even though mixing line slopes are similar, both are significantly different from the slopes of all the other profiles: it is clear that the MO mixed with a given AW at locations 1-2 to 7-8, i.e. in the southern side of the Strait, and with another AW at locations 9-10, i.e. in the middle of the Strait. However, while #10 resembles to #6-7-8 (#6 being very far to the south of #10), so that all four profiles sampled the same relatively homogeneous MW with #10 being the closest to its core, #9 only sampled the upper part of that MW; this is another example of the tremendous spatio-temporal variability previously emphasized. In any event, note (Fig.1a) that isobaths in the relatively large domain covered by profiles #6 to #10 are mainly aligned north-south and indicate a relatively steep bottom slope: such bathymetric features of relatively small scale certainly constrain the MO component flowing there to modify its direction, hence flowing more along than across this north-south/cross-Strait transect, which would lead to sampling the same MW from #6 to #10.
Note that while #1 clearly sampled the upper part of the MO in the southern side of this transect at 5°50'W on 13-14 Nov. 1985, other transects shown below will confirm that the northern side of the MO was not sampled:
transects limited to such relatively low latitudes provide a description of the MO that is clearly truncated. Also note the interesting information provided in Fig.2b by the fits to the #3 (red) and #10 (yellow) diagrams in the 
The three groups
The firstly observed group (#1 to #8 represented by #6, Fig.3a) gathers most of the profiles in the group visually inferred that is associated with intermediate values of all parameters (θ, S, σq) in the lowest parts of the profiles, excluding #14 (see Fig.3c ) that evidences a relatively large σmax and has been obtained much later. Note that the sets of extreme values (θmin, Smax, σmax) are distributed over relatively wide ranges. The secondly observed group, mainly formed by #9 to #13 and represented by #10 (Fig.3b) , essentially evidences the coolest values in the lower part of the profiles. Profiles #11-12-13 are very similar to #10 over the displayed ranges while #9 is more similar to # 6 than to #10 in the upper part of the profiles so that #9, the first profile in the second group, could a priori have been included in the first group. In any event, #9 represents some kind of transition phase between these two first groups, as illustrated (Fig.4b) by a mixing line segmented in an upper part parallel to the mixing lines of the first group and a lower part joining those of the second group. Such a situation was already encountered during the transects (Fig.2i, #3 ) and such a segmentation of the mixing line is also observed for #14 (see below). Note that the largest σmax ~28.97 kg.m -3 was evidenced by a profile very different from the profile before (#9 did not evidence any homogeneous layer, Fig.4b ) which, at least, illustrates the difficulty in sampling extreme values. The segmentation of #14 (Fig.3c ) occurs in a sense opposed to the segmentation of #9: its upper part is directed towards the MW evidenced by other profiles from the second group (#9-13) while its lower part is more similar to profiles from the first group (#1-8), and even more parallel to profiles from the third group. The segmentation of #9 and #14, objectively included in the second group (Sect. 3.2) as the first and last profiles of this group, could thus be representative of some kind of transition phase between the groups. part of the profiles. Even though it is the most numerous, it also seems to be the most homogeneous, being characterized by θ-S-σmax sets relatively warm and fresh, hence light. Now, since some profiles (e.g. #20, Fig.4c) have mixing line slopes markedly different from others, the significance of this homogeneity can be questioned, which will be done in Sect. 3.2. .
An attempt to associate MWs with CTD data at 6°05'W
The significance of correlation computations between the Espartel (E) and Camarinal (C) time series from moored CTDs has been demonstrated by Millot (2014a, Fig.26-29) . Indeed, after having considered the 8-h time lag inferred from the correlation (which, with a ~20-km separation, corresponds to an average speed from C to E of ~0.7 ms -1 ), and after having checked that the slopes of the mixing lines (MLS over time t) at both E and C were similar, we inferred, at any t and from the set q(E)-S(E)-MLS(E,C)-S(C) a qinferred(C) that appears to be nearly the actual q(C Sea functioning must definitively consider the interannual variability of the Mediterranean Inflow" (we propose the MI acronym as a counterpart to the commonly used MO one).
Moreover, in addition to such an interannual variability, the time series displayed in Millot (2007, Fig. 3) also evidences a marked and relatively unexpected, or at least never accurately quantified up to now, S seasonal variability: at 80 m on the southern continental shelf (Fig.1a) , S display an annual range of ~0.4 with a maximum in winter and a minimum in summer. Another aspect of the seasonal variability within the Strait has been evidenced (Millot and Garcia-Lafuente, 2011) HYDROCHANGES time series at the Espartel and Camarinal southern sills (Fig.1a) . These CTDs, moored at convenient places (relatively flat bathymetry to facilitate the re-deployment after servicing) in order to monitor the MO characteristics in these major passages (only the lightest and minor part of the MO transiting over the northern sills), hence set at relatively different depths (~270 m at Camarinal and ~360 m at Espartel), appear to be on relatively similar current lines. One major result has been to show that, at both places, the slope (over time
and as recorded at a fixed location) of the AWs-MWs mixing lines are, most of the time, roughly the same. This allowed us to clearly demonstrate that the MWs mix mainly with SAW in winter and with NACW in summer, probably as a consequence of the seasonal stratification and SAW-NACW mixing. We concluded that "The MWs mix with AWs that are cooler (warmer) and fresher (saltier) in summer (winter) and the shallower the MWs the shallower the AWs they preferentially mix with. This can be due either to the seasonal stratification of the AWs that would prevent (increase) in summer (winter) mixing between SAW and NACW assumed to occur in relatively stable proportions on a yearly time scale, or to a NACW amount that would be larger in summer."
Conclusion
The [1985] [1986] Gibraltar Experiment (GIBEX) data set that we started re-analyzing in the mid-2000's has an exceptionally high value and should be used to perform additional (and/or verification) analyzes, furthermore it is easily available (MEDAR group, 2002 This quantifies the description of Baringer and Price (1997a) that, at the Strait exit, the MO is "very asymmetric", but dealing with "some asymmetry of some unique MO" is not an adequate description: the very large differences between nearby profiles shown herein, clearly indicate that the MO is composed of components 
